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Description [OnucaHHe w3o6pereHH5iI: 



M3o6pcxeaHe oxhochxch k cxpoHxenbcxBy, b Hacxtiocxu k oanjMxe Mexajuia Tpy6 ox B03^eficTBHH 
arpeccMHHbix cpen, a hmchho k ycxpOHCXBaM /ym HaHeceraiH noRpbiXHft Ha BHyxpeHHioio noBepxHoexb 
npo^ojrBHo-rxyfpiipoBara tbix xpy6. KcnoJib3yeMbtx b H«J)Tera30Boa ripoMbnnneHHocxw npH peMOHxe o6canHbix 

KOHOHH. 

H3BccTHa ycTaHOHaa, c noMombio KoxopoH ujuiMH^piwecKHe xpytfbi ro<J>pnpyiox. 3axeM nonBepraiox 
HopMannsauHH TOKavtM bmcokoh wacTOTbi (TBM), h cMa3Ky xpy6 ocy^ecxaJiHiox no h nocne rxxJjpHpOBaHUH 
n, ecrm ;jo ro^pHpoBaHKH cMa3Ky Kpyrnbtx xpy6 ocytnecxBnHiox n3BccxHbiMH npncMaMH: caMoiranHBOM 
CMaooiHoro Maxepnana, nHCBManrqecKUM pacnbineHHeM hjth noKpbiBnbo^n npo6KaMn, to nocne 
rotJjpHpoBaHKH cwfB3Ky Tpy6 ocyri^ecxBJiHioT c noMombio namra, cmo^chhom b cMa3ite u npbxHTHBaewoH Ha 

TpOC€. 

KpoMe Toro, cropeBmyio cMa3Ky. HaHeceHHyio nepen ro^HpOBaHHeM n oKanKHy Mexanna nocne TBM, Taxxc 
cnenyex y^ajurrb c BHyrpeHHeH noBepxHoexn Tpy6bi nepefl BTopiraHOM CMa3XQH. 

MoBecxHa Taxme ycxaHOBxa n/iH HaHecemtH mMHiutx noKpbieubix Maxepnanoo Ha HHyrpeHHioio noBepxHoexb 
xpy6 c noMomtX) nepeMeu^aion^ixcH anacxiraHbcx npo6oK c MexaHtraecKHM npHBonpM. OHa coctoht U3 jjByx 
anacTHUHbix npofxm, ojnia H3 KOTopbix nonoimHa. B npocrpaHCTBO Memny npooKaMM 3annBaioT pac«ieTHoe 
KOJTHuecTBo noKpbiHHOPO waxepHana k cmaxfciM BoanyxDM, noflapafiMMM nofl K36biTO*rabrw naBJiemieM 0,2 - 
0,3 Mlleu nepeMemaiox npo6Kn no xpyfonpoBony. npo6™ co3naK>T Heo6xonHMyio KOHxaKXHyio 
repMCTTTOHOCTb, a mx HapyTKHMH njiaMexp Bbi6npaioT b 3aBHCHM0CXH ox naBJieHHH cmaxoro B03nyxa, 

BH3K0CTH nOKpblBHOPO MaxepMaJia U BO3M03KHOCTH OCTaBJieHHH nOCJieflHeTO B BHfle TOHKOIX) mHHKOrX) CJ10H 

Ha BHyxpeHHeH noBepxHocxn xpy6onpoBon.a. 

O^hslko xaime npo6ioi mjih waHxeTbi Henb3H HcnoJib30Baxb b ro$pHpoBaHHon xpy6e, xaK kslk Hex Konxanxa 
MaHKexbi co dccm nepHMexpoM xpy6bi. KoHxaxx MaHmex h npo^on u io-r<o^pHpOBaHHoH xpy6bi oyjjex xo/ibKo 
no Bnaniraavi rxxfcp, a Ha Hbicrynax rocjjp Benny ero oxcyxcxanH c MaHmexaMH 6ynyT CKaiumBaxbCH oTxonbi 
o6ropeBnrero Mexanna h npen^jRytnefi CMa3KM. noexopnaH cwaoKa nocne o6pa6oxKn TB*I xaitme 6y^ex 
3axexaxb Ha 3xn HenpHJgHMaeMbie MaHmexoH yuacxKH. 

3ananeH H3o6pexerara HBjiHexcH noBbnnemie Ka^iecxBa cMarren c oftHOBpeMeHHOH onHcxKott BHyxpeHHen 
noBepxHocxH npononbHo-ro^pwpoBaHHOM xpy6bi 3a raex o6ecne*ieHHH KOHxaKXHoro npHneraBHH Marosex no 
nepimexpy BHyxpeHHeM noBepxHocxH o6pa6axbisaeM0K xpy6t>i. 

nocxaBncHHaH i;ejib ^ocxHraexcH xcm, *rro Manxexbi HMejox npo^miHpoBaHHyio c Bnan^maMH h BbicxynaMH 
noBepxHoexb, H^eHxiwHyio ceuemoo KOHxaxxiapyiomeH xpy6bi. Ha Bbicxynax MaHxexbi CHa6«eHbi pe6paMM 
KecxKocxH, npH 3xom KecxKocxb MaHmex Ha axax y^acxKax paeaa «nn 6onbine «ecxKocxH MaHmex Ha 
yxiacxKax hx eaaniiH. 

KoHxanxHaH noBepxHoexb no^BWKHbix a Heno^BUKHbxx MaHmex H^eHXHWHa BHyxpeHHeMy npo<))Krao 
o6pa6axbiBaeMon xpy6bi no ee nepHMexpy. Tax Has npo^wnb xpy6bt HMeex cnomHyio 4>opMy, cocxoHmyK) H3 
conpHmeHHbix yuacxKOB BbicxynoB h Bna^Hii, xo n^nn xoro, «xo6bi MaHmexbr He xepHnn ycxoHWMBOcxb npH 
npo^BUKeHMH b xpy6c. Ha Manmexax no BbicxynaM BbmonHeHbt pe6pa mecxKocxw, Koxopbie o6ecneqHBaiox 
paBHOMcpHoe npHmaxwe MaHmex k xpy6e h HaHecenne CMa3KH paBHOMepHbiM cnoeM. 

^ccxxocxb MaHmex paanmHa Ha BnannHax h Bbicxynax, xax KaK cnna xpeHHH c xpyooH Ha Bbicxynax 
6ojibme, iieM na BnanHHax. npH paBHon mecxKocxH ^e^xtpMauKR Ha Bbicxynax Manmex 6ynex 6onbme, wxo 
Momex npHBecxH k 3axcKamno pe3KHbi h 6onee 6ucxpoMy ee M3Hocy. McnojmeHHe pe6ep mecxKocxH Ha 
Bbicxynax MaHmex ynpouHHex hx, npnueM cxeneHb mecxKocxia saBucuT ox MapKM pc3MHbi, ee 
anacxHHHOCXH, xonniwHbi MaHmexbi h pa3MepoB npop^onbHo-raJjpHpoBaHHOH xpy6bi. 

Ha 4>nn.l H3o6pameH o6hxhh bhd, ycxpowcxBa; Ha <J>wr.2 noKa3aHa b nonepewoM ce*ieHHH Manmexa c 
npo<J)HjiHpoBaHHOM KOHTaKTHOH noBepxHOCXbio, noMemeHHaH HHyxpb npononbHO-ro^pHpoBaHHow xpy6bi, 
pa3pe3 A-A Ha $ht.1. 

ycxponcxBO cocxoHX M3 Haoopa HenonKirnHbix MaHmex 1 m lio^HwmHOH Maamexta 2 c pe6paMH mecxKocxH 3. 
pacnonomcHHbix Ha nrroKe ,4 n cwaoKM 5, Koxopan 3ananHHex npocxpaHCXBo Memny MaHmexaMn 1 h 2, a 
xaKme conepmiix KpbmiKy 6. Koxopan cocxomx m3 ocHOBaHMH 7 h 8 u 3amyunui 9 co mxyucpoM 10, 
3aKpcnneHH0H Ha KOHue npoAonbHO-ro^pHpoBaHHOif xpy6bi I J, HMeiou;eM Hna^HHbi 12 h Bbicxynbi 13. 

YcxpoitcxBo paGoxaex cneAyromHM o6pa30M. 

HenonsurnHbie MaHmex bi 1 mecxxo KpennxcH Ha nrroKe 4 m bbo^hxch c xopua b npoAonbHO-rotJjpiapoBaHyio 
xpy6y 11, a MaHmcxa 2 HacajsutBaexcH Ha iuxok 4 c B03MomHocxbK> nepeMemeHHH no mroKy. npocxpaHCXBo 
Mem/^y sthmm MaHmexaMn 3ano/iHHexcH cMasowbnu cocxaBOM 5. CoCpanHbie Ha uttorc MaHmcxw 
nponBHrajox HHyxpb xpy6bi, oaxeM c xopi^a xpy6bi 11 onesaiox w Kperwx ocHOBamiH 7h8h 3ar\nyniKy 9 co 



unyuepoM 10 pa3t»eMHos* Kpbitmai 6. riocne MOHraHta ycrpoHcrsa Ha Tpy6e 11 tiepes mryijep 10 noflaercn 
flaaneHHe Boa^yxa, no^ fleucTBHeM Koroporo npoHcxo^MT nponmffieHMe eayrpM Tpytfbi Masxer 1 h 2 co 

D3T0K0M 4 H CMa3K0H 5 MCXJjy HHMH. IlpH 3T0M Ua6op HCflO^BHiKHblX MaHaeT 1 CHHMaeT c BHyrpeHHefl 
noaepXHOCTM npo^anbJio-rotJjpiipoBaHJiOM Tpy<)bi 11 crapyio cMa3Ky t OKa/nmy, a no^BMKHan naHKeTa 2 no^ 
/jeftcTBHeu ^aaneHHH E»3^yxa cKonb3HT no inroKy. CMa3ita 5 Bbt^aanHBaercH b 3a3op Measjjy MaroKeroft m 
npaJuuieM BHyrpcHHCM noBepxHocTM Tpy6bi 11 h HaHOCirrcH Ha ary noDepxHocru 

IlpH Bboco^e H3 Tpy6bi 11 Ha6opa waHxeT 1 n 2 npoioBQ^HTCH otk/homchhc no/jauM so3^yxa nepcs nrryuep 10 
n ^euoHTas pa3teMHOii Kpbixmai 6. 

Taic KaK Maroserbi 1 h 2 hmoot <}>opMy npo^miH Hapy?KHod KOHxaKTHofi noBepxHocra, n^raruHiiyio $opMe 
eayrpcHHeft noBepxHocro iipo^ojMio-ro^piipoBaHHOH Tpyfiw 11, to BHyrpeHHHH noBepxHocTb Tpyt5bt 
paaHOMepHo oHHmacTCH HeooABuaHbDrfH MaHseraMH 1, to ccrb nepejj iianeceimeM CMaaKH hoboh erapaH 
cua3Ka y^ajinexcH, a b 3a3op ixcmjxy waHmeTofi 2 n BHyrpeHHeft noBepXHocTbio xpy6bi 11 BbmaarmBaero* 
cwa3Ka, KOTOpan paBHowiepHO HaHocMTCH no BHyrpeHHeH noBepXHOcrw no Bceii n/nrae Tpy6bi. B Kamnpw 
Timopa3Mepe o6canHbix Tpyfi jjjih OTflejibHoft Tomujanta npHMCHHerca ruiacrbipb, pmma. nepHMerpa 
Hapyxuoft noBepxHocni KOToporo HecKOJibKO 6ojibine pjuMhi BHyrpeHHeM noBepxHocra o6caflHofi Tpy6w b 
HHTcpBa/ie peMORra. A xait KaK njnnta nepHMerpa n/xn Ka?Kjjofi TOjnujHHbi ctchkm cboh, to h BHyrpeHHHH 
npo$iuib nnacTbipH n/ra Kam^ow TOJinjHHbi ctchkh o6ca^HOH Tpy6w paamraeH h cootbctctbchho 
Heo6xonHMo csoe ycrpoHCTBo. 

3aHHCHvcocTb paauepoB uaHTKenj or THnopa3MepoB ro^pHpoBaHHwx rpyt5 cBe^eHa b Tadnnny , 
ripc^naracMoe ycrpoHCTBo uomerr 6h>m> Mcnojib30BaHo npn rororoBneHKH nnacrbipeH, npHMeHHeMbix jdih 

BOOCTaHOBJieHHH repMCTHHHOCTH o6caflHb!X KOJIOHH nHaMCTpOM 140, 146, 168 MM H APyTHX pOSMepOB. 
CnC^yCT HMCTb BBHny. WO B 3aBHCHM0CTH OT TBepflOCTH p€3HHbl jniaMCTp nOflBHJKHOH MaHSeTbl flOJIKCH 

6biTb pasHbiM ^naMeTpy HenoBxcsHbix Manser (npn Macno6eH30CTOHKOH peairae cpenseii TBepflocrn) hjih 
MeHbme hx nnaMerpa (npn Macno6eH30croHKOH pe3ime noBbtmeHHOH TBepnpcni). Flocjiejniee ycnoaae y^rrcHo 
B jjeyx nocne^HHX rpa^ax Ta6nHn>i. 

Mcn0JIb3OBaHHC H306pCTCHMH n03B0nHT nOBblCHTb Ka^ieCTBO HaHeceHHH CMa3KH Ha HHyTpCHHK>K) 

noBepxHocTb npoflOJibHO-ro<>pHpoBaHHboc Tpy6 h 3Ha^oiTenbHO coKpaTHTb TexHOJionsnecKyK) onepan>no no 
nonroTOBKC Tpy6bi k ncxiantooBaHnio b otBaKHHe. 

Tax an MamKera Momer 6brrb npHMeHena xaiuKe npH o6pa6oTKe inx)ffojibHo-ro$pHpoBaHHbix Tpy6, b 
paanmHbix ycrpoHCTBax, r^e ohh Hcnojib3yK>TCH. 



Claims I<X>opuyjia H3o6pereHH5i]: 



yCTPOMCTBO flJIH HAHECEHMH CMA3KH HA BHYTPEHHIOIO flOBEPXHOCTb 
nPOnonbHO-roOPMPOBAHHOM TPYEbt, coAepxamee MexaHMMecKuA npwBOA. iiitok c HafopoM 
ana cTOUHb ix KOHTaKTiipyiOTimx no nepHMeTpy c BwyrpeHHeft noBcpxHocruo *rpy6bi Manner, 
pacnonoffleHHWH utmpy MamKeraMH cMa30TObm cocrae h 3anopHbm y3en. oTjnraajomeecH Ttu, «m> 
MaHJRertj hmciot HRCHTiniH yio ccmchhk) npoAcijTbH(>-ro<J)piipoBaHHOH Tpy6bi npcKjjiumpoBaHHyio no cc 
snaAHHaM h BbicrynaM noBepxHocrb, npn stom uairaeTbi Ha Bbicrynax cHa6xeHbi peopaMM xecncocTK, a 
xecTKOCTb MaHKet Ha 3THX yMacTKax pama kjim 6ojibuie xecTKOCTH Manraer Ha yuacrKax kx BnaAHH. 



Drawtng(s) IMeprextH): 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1. 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffiiess of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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